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(57)[ABSTRACT OF THE DISCLOSURE] 



[WM] [SUBJECT OF THE INVENTION] 

W&~£jzMW£T itpAsfeM Compensating the nonlinear distortion by 

|EjB§ J ^jgM3^3§£IIIi®^&'#l ' high-power amplification accurately, without 

\^~f\z.~gi^Lt)^WiK£. 5#ffllM using a complicated and large-scale digital 

M^£ffij£<J:< ; NfHI1""5-£^ arithmetic circuit, a false distortion generator 

ft, Lfrh, WftMJl&'l^ circuit, etc., and, moreover, make power 

< *? 5 £ t o consumption small. 



% & b # m % & ft * » m 

^S^^fc^-*^ Kit 



[PROBLEM TO BE SOLVED] 

It extracts a nonlinear distortion component 
from the modulating signal which carried out 
nonlinear high output amplification, it 
superimposes the distortion component of the 
antiphase of the distortion component of the 
baseband range formed by 
quadrature-demodulating the extracted 
distortion component and converting into a 
baseband range on said baseband signal, after 
carrying out quadrature modulation of the 
baseband signal superimposed on this reverse 
distortion component, it cancels the nonlinear 
distortion which it generates at the time of 
nonlinear high-power amplification by carrying 
out nonlinear high-power amplification. 
By doing this, It can compensate the nonlinear 
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#IS7£5i^£rfltl£<J: < MH^fS distortion by high-power amplification 
rdr^ti Lfrh, Ih]S§^^ accurately, without using a complicated and 
^/Jn£v^c<£>, tf^fll^&r/h^ large-scale digital arithmetic circuit, a false 
<t~6-i:7^~C#5 0 distortion generator circuit, etc., and moreover, 

since the circuit scale is small, it can make 

power consumption small. 




II, 15: The quadrature modulation part 
18: the carrier generator 

13: The attenuator 

III, 151: Pi/ 2 Phase shifter 



immmvmm] [claims] 

Itmm 1 1 [CLAIM 1] 

/<^^^y^^j|^|| jh e nonlinear distortion compensating circuit 

Ltz'&s Z> which comprises the distortion extraction part 

i£it ^TQ\ B"j|S#^^r^tt5^1t which extracts a nonlinear distortion component 

&W^±C&W^Mj£fy : fc from said modulating signal which carried out 

W^^WBPM^^M^ nonlinear high output amplification, the 
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*3V^T, quadrature-demodulation part which 

m^^^MMtHtl^^ L/c^p quadrature-demodulates the distortion 
it^frb#^M&fyf$ft&$hli!\ component extracted from said distortion 
f S^^ttttSpPi, extraction part to a baseband range, the 

BufBl^^ttllJ^^^fflttJ Lfc31 distortion overlapping part which superimposes 
^fifc^*^— KfiHEfcEC the distortion component of the antiphase of the 
£1fif^5ii:&SPIptf distortion component of the baseband range 

mJfett^^P^PJ: 9 ttl^j outputted from said quadrature-demodulation 

^/^y Ki?SJ$01^J##<£> part on said baseband signal, in the nonlinear 
^£fflW^^J$#£^!E^ w -* distortion compensating circuit which 
^yKffff-lltSI^II: compensates the said nonlinear distortion 
£ft 1 , which it produces when carrying out nonlinear 

high output amplification, with the transmitter 
which carries out nonlinear high output 
amplification after carrying out quadrature 
. modulation of the baseband signal. 



[«*#*2] [CLAIM 2] 

BufB^^-ttttJpPd^Jft tti l>tz A nonlinear distortion compensating circuit of 

&fy&ft(D{&ffi%MMl'Xfrb Claim 1, in which after adjusting the phase of 

\?ffl$\z.%&W$frlT the distortion component extracted from said 

Z^t&Wi&ti" 5ft5RJSl|e distortion extraction part, it 

ttO^IH^^^^tftlelKo quadrature-demodulates to a baseband range. 



[»#K3] 



[CLAIM 3] 

A nonlinear distortion compensating circuit of 
Claim 1, which adjusts the phase of the 
baseband range outputted from said 
quadrature-demodulation part, as a result, it 
superimposes the distortion component of the 
antiphase of a distortion component on said 
baseband signal. 
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[ft#Jf 4] [CLAIM 4] 

mJta^^ttttSpPH^ SufS^^ A nonlinear distortion compensating circuit in 

M^liitl^^ Lfcl£fpif any one of claims 1 thru/or 3, in which said 

^BMMltifi^iml'tcftfz ttfli distortion extraction part constitutes of the 

M £ -fr 5 t s W^sSS attenuator which attenuates only the part which 

(DlUMt ^fab#'MM$itii£)t% carried out nonlinear high output amplification of 
i|6t~5itijWl£i^f said modulating signal which carried out 

$LW%tkfrbf$Z>^ t %W$kb nonlinear high output amplification, and the 

61^*1 1 75M3 ^Ttb/W£ subtracter which subtracts the modulating 

fSft^^^?f^^ffift[HlS§o signal before carrying out nonlinear high output 

amplification from the output signal of this 
attenuator 

[!it*«5] [CLAIMS] 

itijfS^^fflft^te, rtuffi^^ A nonlinear distortion compensating circuit in 

^iiitB^Jf (@ LtzMMit^rte , any one of claims 1 thru/or 3, in which said 

#%&MMiti£)^WiLtcfttztf$i, distortion extraction part constitutes of an 

M £ -tt 6 i , ttS attenuator which attenuates only the part which 

^if itu W^PIf -^-WfifB carried out nonlinear high output amplification of 

& itu said modulating signal which carried out 

fS^^^Wffl^)ff ^-l-RufSfitS nonlinear high output amplification, the phase 

Ix$£3§i: *9 tB^£ix5SlS^Pi inverter which reverses the phase of the 

ft J £r&J)WM1rZ)))UW'%&t frbffc modulating signal before carrying out nonlinear 

5 r t SIn^JX 1 75 high output amplification, and the adder adding 

S 3 v^ti^MwfSfto^MJf^ the reversal modulating signal outputted to the 

^ffiit[Dgg 0 output signal of said attenuator from said phase 

inverter. 

[f»*«6] [CLAIM 6] 

BufS^^fi^p|5fix itute^— A nonlinear distortion compensating circuit in 

Vit^^bmt^^iS.M any one of claims 1 thru/or 5, in which said 

ttiJj&fri&^—x/^y V distortion overlapping part constitutes of the 

$^(D&fyf&ft%^%^&WM subtracter which subtracts the distortion 

^l^^cS - t component of the baseband range outputted 

jRrl 1 7531 5 V^T;ftM-f2t!c<£> from said quadrature-demodulation part from 

^^^ffiiXHII&o said baseband signal. 
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[Hl*«7] [CLAIM 7] 

ItufSiI^JiiEpBf^ itfjffi^— A nonlinear distortion compensating circuit in 

Ts/^y Y\%%\z.m^M.^$M% any one of claims 1 thru/or 5, in which said 

«fc D liijj ZfriZ)^— 7^/^y KIM distortion overlapping part constitutes of the 

1&<D£&f&'ft<D{±fafx.$z1& / ft$: adder adding the phase inversion component of 

AP#1" •&ftn!M!d>€>J&3 -iS: the distortion component of the baseband range 

Wfikb-f SWjRI 1 75ii 5 V^i* outputted to said baseband signal from said 

ft/W£f5<fe^#iit^3l<^ffifile] quadrature-demodulation part. 



[»#E8] [CLAIM 8] 

B&fE-'< w -*^>' \*W$L<D&ty A nonlinear distortion compensating circuit of 

fofttoWfofflfetiSLfttt.* HNf£M Claim 7, in which after the phase of the 

^•ttttipP^ct ^JStti^H/cH^ distortion component extracted by said 

J$#<£{&ffi£f4teS$s^''CK$E distortion extraction part being reversed by a 

^-^T/^bilfJfEiiL^tgpflSi^J: phase inverter, it forms the phase inversion 

9 tt^^Pt" -5 i K «k t) component of the distortion component of said 

<b &4fc'&.t-f 5W3fcJS7 baseband range by quadrature-demodulating 

JElKolfrH^il^ffiflllel&o by said quadrature-demodulation part. 

[It^Jl 9 1 [CLAIM 9] 

FiB J %r : k\S. : £Mffl The nonlinear distortion compensation method 

Lfc^> #H^iflitti^*IHi"t"'5 which comprises the step which extracts a 

j£iMX\ mtl$¥B.M&tti£)t% nonlinear distortion component from said 

Z\$&\z.'£.£Z>#ffitMg.fy& modulating signal which carried out nonlinear 

*tflW5*H?K§6*1flflt^fe^ high output amplification, the step which 

quadrature-demodulates said extracted 

Ml^M^tl^^Ltz^ distortion component and it 

it %frb#$LM$ifyf& / ft% j fotii quadrature-demodulates to a baseband range, 

~f Z> x x y 7° t > ftufSffitBL and the step which superimposes a distortion 

fc!I^j&#£tt&IPI L"C^<— component with a reverse distortion component 

YW&\Z-%3&M.WiirZ>* of said baseband range 

ry/i:, quadrature-demodulated and formed on said 

HiIfEiiL^^i^$tt'C^^$^i5 baseband signal, in the nonlinear distortion 

y KfJ^oiI^j&frw compensation method of compensating the said 
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ii£<7)l^/&#£iliJfE'<— nonlinear distortion which it produces when 
Kjf -^•^fi^i~'5^x yft , carrying out nonlinear high output amplification 
Sr^^-fS 1 £ tlr&W with the transmitter which carries out nonlinear 
mflM^ttft^feo high output amplification after carrying out 

quadrature modulation of the baseband signal. 

{Wmmmtmm [DETAILED DESCRIPTION of THE 

INVENTION] 



[00 0 1] [0001] 

[mw<Dm-rz>&WM] [TECHNICAL FIELD OF THE INVENTION] 

yfrWAfe, ^jjS3Htfil^"Cfflv> This invention relates to the quadrature 

bfri&W-3£l£M\£N&\Z-ffi *) > # modulation circuit used with a radio transmitter 

^—*;<> FiE^ZW-^M etc. 

Lfc&ldjfGS^JilB-?" 5B8ld£ Specifically, it is related with the nonlinear 

C&ftBM&fy&tfUR.'tZftfa distortion compensating circuit and the 

B&?*faiRM&RXfifE1&J&£.%' nonlinear distortion compensation method of 

ffiff^&ldliU-f 5 0 compensating the nonlinear distortion which it 

produces when carrying out high-power 
amplification after carrying out quadrature 
modulation of the baseband signal. 

[0 0 0 2] [0002] 

m*(D&m] [PRIOR ART] 

iff^fgHlelliS-Cfi, Formerly, in a quadrature modulation circuit, 

* /< y Kft % £ L- after carrying out quadrature modulation of the 

^.M\t 1 %*:^iW,t)^Wrt~ % baseband signal, it carries out high-power 

#\ r <D 1 1 lLft$)^£|n]± $ amplification of the modulating signal. 

"fr57t*ld#H7£*itiiL, wtb However, in order to make a power efficiency 

(d «fc 19, ^^Lfc^pjf-^-ld^ improve at this time, it carries out nonlinear 

Wfclk2h1$%%L~$ -5 fc#>, 3§£ amplification, since a nonlinear distortion occurs 

Lfc^£*B0*LTAdb.*J i KM4 in the amplified modulating signal by this, 

%BftMk~f'Z>^ ttffffofoX^^ compensating the generated distortion and 
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5 0 ZL<D& o ft^iffM^^rfffl linearizing input-output characteristics is 
itS^Wfei: LT, [218 performed. 

dTp^d: 5 ^ h — i/ As a conventional method which compensates 

a y^tD^^M&fyffliiMJj&fc such a nonlinear distortion, there is a nonlinear 
fo5 0 distortion compensation formula of a 

pre-distorsion type as shown in FIG. 8. 



[0 0 0 3] [0003] 

[21 8 \zl *3V^T, s<—7s/<y Kit In FIG. 8, baseband-signal I and Q pass along 

^ I , Qte3l<^tttt^^pfl 1 & the distortion compensation arithmeric_section 

iioXx D/A^i*^— ^ 2, 1, and are input into D/A converter 2 and D/A 

D/A^y/^— ^ 3 (ciA;^ £ converter 3, it becomes an analog signal here 

ti. w^tTtn^flf t^o and inputs into the orthogonal-transformation 

Ttt^^Mff 4 KAJl £^5 0 machine 4. 

i32l£^l4 dA^£ti//c<~ Quadrature modulation of baseband-signal I 

^/^yKif-^-l, Qfiff^^PI input into the orthogonal-transformation 

£fos 5Efc^ MM^Ji^^^ (H machine 4 and the Q is carried out, furthermore, 

PA) 5 ^C^«^fi#*S^tLXm with the high-power amplifier (HPA) 5, 

^^i5 0 high-power amplification is carried out and it is 

outputted. 

[0 0 04] [0004] 

m:\ M'flx^x — zftv 7 Here, the compensation data table 7 table-izes 

(i, rlifi^Jf'I'ifs 5 (Dt%tm$$(D the compensation data created using the result 

#^J&¥f&&^fcW\feLtcffi%: of having measured beforehand the nonlinear 

V ^TfNc $ tLfcMltx^^ characteristics at the time of amplification of the 

£rx~:/Mb Ltftjt LTV^ high-power amplifier 5, and conserves them. 

5 0 W^lt^l^6 fl^— The electric-power computer 6 calculates the 

Klf^- 1 , Q^S^^It^t, electric power of baseband-signal I and Q, it 

#^ixfcfE;^£ttttT — ^x— outputs the obtained electric power to the 

:7Vu 7 ^ttj^jf 5 0 ffiftx— ^ compensation data table 7. 

x~7Vi'7 tt^<— ^/^y Kfit^* Refer to the table for the compensation data 

I, Q(D% i ?)\<LfoCX :s t<D'r— table 7 according to the electric power of 

U MJfc-f&^7* baseband-signal I and Q, it reads 

— 9 Srljc^ttJ LT\ iL^ffift?^ corresponding compensation data, it outputs to 

1 ^tt)^"t"5 0 the distortion compensation arithmeric_section 
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[0 0 0 5] [0005] 

wift^J; 19 , iE^iflNR3lL$& 1 Thereby, the distortion compensation 

feAt)&fc%%3?MMir %>wl(0 arithmeric_section 1 adds beforehand a 

KfS-^- 1 , Q^Sifll distortion of reverse characteristics which 

Jji$im%il4X*±£Z>0B]&i£.fy cancels the nonlinear distortion which it 

y-t/vSMZ) £ oteMffi produces with the high-power amplifier 4 to 

&<D&ty& : f')to1)[lx.X^ D/A baseband-signal I, and Q before carrying out 

ny/-^ 2, 3 (cittl^j-fSo quadrature modulation, and outputs it to D/A 

rc97c#>, ^M^J^^^f 5 XM converters 2 and 3. 

R^Jj#i|i$tt/c^pff -fHvifi^ For this reason, a nonlinear distortion is not 

^ffM^^^ti/frv^ contained in the modulating signal by which 

5 0 high-power amplification was carried out with 

the high-power amplifier 5. 

[0 0 0 6] [0006] 



I^Li^f^i [PROBLEM TO BE SOLVED BY THE 

M] INVENTION] 

±fELfc^^©7°ll * V— By the nonlinear distortion compensation 

i/ a ^x^(D^WB^.^Win^ formula of the pre-distorsion type of said past, 
7*/Vs Kft since it was what refers the compensation data 

(-ftCX'?:©iir-^f-7'' table according to the electric power of a 

;w^#B^-t"-5 ktWhSfz.?), baseband signal, there was a disadvantage that 

iiift;^Jfilf§5<D#l4GDA7y the capability of the whole circuit degraded 

^r^fiS^fc&i^J; 9 H]E§:£ easily by variation, a temperature change, etc. 

ftcottfUds&fb LB V ^ i: V ^ 9 ^ of characteristics of the high-power amplifier 5. 

[0 0 0 7] [0007] 

^rt:\ 09 J: o Then, as shown in FIG 9, it branches the output 

Mt)^W>%s 5 coffin Sr^|p]ttlS of the high-power amplifier 5 with the directional 

8 T#fl£ U cco^-i^ffi^ coupler 8, after quadrature-demodulating this 

it ■^£K£$P8&9"Ci!3c1tSS branch output signal by the quadrature 

LT^bMtf^-^S^SB 1 0 demodulator 9, there is a circuit of the formula 
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\Z7 K'* v 9 ^-tirS^^W which it makes feed back to the compensation 

lelK^feSo -OHI^oMfftx data arithmeric_section 10. 

— $ 1 0 fisuffi 7 >f — K It multiplies the compensation data 
y sj y ^ ://Hffftl£fS arithrneric_section 10 of this circuit to the data 
Ifc&rt^O^^x—^ 7-—zfji> of the compensation data table (thing similar to 

(mi<D7 kfttitW><0) Of 7 of FIG 1) of built-in of the coefficient 

— ^t^^LT^jESr^tt^ according to said feedback table information, 
MM£)^^%s5<7)%f\k(D/<7 s y and it applies an amendment, it does not 

depend on the variation or the temperature 

iSv^lSfftx — ^£!I^ffifSt8£# change of characteristics of the high-power 

£fl 1 fctttfj -tfS^^i^ J: amplifier 5, but outputs accurate compensation 

5$SS£:i6iS£i2:«fc 9 1 LTl^ data to the distortion compensation 

§ 0 arithmeric_section 1, it is going to reduce the 

influence by the above-mentioned 

disadvantage. 

[0 0 0 8] [0008] 

L/0>U ifBLfcl^f^WlelEg However, any said circuit forms a pseudo 

fc, MUtftte#$frM : &fy$:±f& nonlinear distortion, it utilizes this, depend. 

U w3x£^JfflLT^5tf)T\ In order that it may not be if the 

±iE^^£^#l£#&LTf2:Jo above-mentioned disadvantage is solved 

bi\ Icfc, ±f2Lfcl > >T;ft<£> sufficiently, and any said circuit may perform a 

MffihW$kt£Ti?# vu^jf&fr complicated digital calculation, a circuit scale 

# 5 fcfc* HISgji.^^^:# < becomes bigger, as a result, in order that power 

19 ^ ^OIp^ ft^H^J consumption may also become bigger, there is 

< & 5fc#>, Wfc'^if y — £ a problem that operating time is shortened, in 

WM kirZ> i£lf #g"C te, Sbf^flf the transmitter which uses particularly a battery 

HI j&5®RfHfc $ ft 5 <t v ^ 5 1*111 as a power source. 
fc6 



0 



[000 9] [0009] 

sWSfflfi^ ±.$±(DtLQ # $£5feco^ It was made in order to solve the subject of the 

M&ffllk-f 5fc#>M&£;fa7t& above past, and this invention is the objective, 

GDT\ itHE^itil even if it fluctuates the characteristics of a 

%$<D%f&fr<£W} LTtjEfltUiiSi high-power amplifier, it can compensate ' the 

S;^JttS^<t i 0%±1r2 > #BM nonlinear distortion which it generates by 
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M^^r^^i"^ w t /^T*l&\ W. high-power amplification correctly, it is being 

JtT^jfttKcf'^^^iRJUelK able to compensate the nonlinear distortion 

^MM^^^^mSS^^fflV^T which it generates by high-power amplification 

^ffiMJj^^K X without using a complicated and large-scale 

$^3l^&:ffifft w i: *s*t? digital arithmetic circuit, a false distortion 

^\ L#>t>, ^#fE;^£:/h£ < generator circuit, etc., and offering the nonlinear 

5ft1fc&&frffiiRj5feR1f distortion compensation method and nonlinear 

#$%Mi£Lfyffi <IlHli&£SiH£i~S distortion compensating circuit which can make 

t ~C 6 o power consumption small moreover. 

[0 0 1 01 [0010] 

[UM&Mfc-t %t^#)(D^m [MEANS TO SOLVE THE PROBLEM] 

IM^th^M^t SfcfcH, If In the said nonlinear distortion compensating 

1 (D%vft(DW&Lfe. * circuit which compensates the nonlinear 

Kit -^tt^lSPi LfctL distortion which the characteristics of invention 

#ifi^iiiffi;^ii^t~5^ff#S of Claim 1 are a transmitter which carries out 

~C\ mt^^M^m^J^^^^ nonlinear high output amplification after carrying 

&£D5#iW^^£ffi'fit~ out quadrature modulation of the baseband 

S^^^^^li{tlHlS§l-*3V^ signal, and it produces when carrying out 

X s mtlW^M^Hi^J^ ^Ltc nonlinear high output amplification in order to 

^W\t^fr^BM&fylf&ft : fc attain the above-mentioned objective, the 

ttffit"5^<^tttt5£tf£:, ituElL distortion extraction part which extracts a 

^tttij^^bffitH Istz&fyJ&ft nonlinear distortion component from said 

^(^IILT^^^^ KIsS modulating signal which carried out nonlinear 

itu high output amplification, it is in comprising the 

fBiS^lf *9 tti^^HS^ quadrature-demodulation part which 

— K^t^W^l^^c^^^ quadrature-demodulates the distortion 

(D&fy]$ft&mtiL'<--x^l/ K component extracted from said distortion 

jf^filrf extraction part, and it demodulates to a 

: t Kifc 5o baseband range, and the distortion overlapping 

part which superimposes a distortion 
component with a reverse distortion component 
of the baseband range outputted from said 
quadrature-demodulation part on said 
baseband signal. 
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[0011] [0011] 

ft 2 <D$£W <DW$.fe. Buffi There are the characteristics of invention of 

lI^ttftpfl^blftffiLfciil^c Claim 2 in quadrature-demodulating to a 

# Of£ffi £ PS LT baseband range, after adjusting the phase of 

KHW$^ji;£^p|-f 5- <!: the distortion component extracted from said 

\z. h 5 o distortion extraction part. 

[0 0 12] [0012] 

ftjfcil3 £D^B^(7)#®fi s ittilE The characteristics of invention of Claim 3 

ff£^PI§fl<J: 9 ffi^ttS^— adjust the phase of the baseband range 

T^/^y KiiM^Cfi^ SrPlliU outputted from said quadrature-demodulation 

^©^^M^Jiifc^W^fiifBWfl part, it is in as a result superimposing the 

^/^^^ituE-^— Kit % distortion component of the antiphase of a 

{31 5 w t \z h 5 o distortion component on said baseband signal. 

[0 0 13] [0013] 

ffjfcJS4 <7>3P^<£>itiJE31^-}4i±i Said distortion extraction part of invention of 

gBfi, mJlB^^iSitti^JtitSL Claim 4 is characterized by constituting of the 

tzMffl^^-tes WBM^^ti^l attenuator which attenuates only the part which 

4@ \Jtzfttz.ftWiM £ -fr SScsSS carried out nonlinear high output amplification of 

^(DWM^OfoMt^-frb said modulating signal which carried out 

WBMMiiit)tfll$k~? : 5>$l<£>$£rffi nonlinear high output amplification, and the 

is ^-£MW-~i'Z>m.W-%5tfrbf% subtracter which subtracts the modulating 

5 r t &W$L t~f<b 0 signal before carrying out nonlinear high output 

amplification from the output signal of this 

attenuator. 

[0014] [0014] 

If (D^P^WitufcH^ffcfcfc) Said distortion extraction part of invention of 

$Pfi % iiftfE2frWri5tti;frtt$S L Claim 5 is an attenuator which attenuates only 

fc8!3SW^4\ ftBBMttiJ}^ the part which carried out nonlinear high output 

ffiLtcfttztfMM&-&£$M%it amplification of said modulating signal which 

t , ^■T^MM^ti^^'f 5 itfto carried out nonlinear high output amplification, it 

ISPHf ■^•^{StBSrSlG^-tirSfi: is characterized by constituting of the phase 

t@S<5§§<b> fl(rlEi#38H80>liJ^J inverter which reverses the phase of the 
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is ^t^ituf£{£f@Jx$G3£ =t "9 tti^/ modulating signal before carrying out nonlinear 

£ix<5Jx$5l£PI{§ -^-^P^-f-S high output amplification, and the adder adding 

£ j&» w t t the reversal modulating signal outputted to the 

•f <5 „ output signal of said attenuator from said phase 

inverter. 

[0 0 15] [0015] 

If* 3 ! 6<7?|gP^(Dmjfa^^-fil: Said distortion overlapping part of invention of 

£tfte s itijfE^— 7s/*V Kft-^d" Claim 6 is characterized by constituting of the 

hmBU^MUX *) fcti^tl subtracter which subtracts the distortion 

§/<-7^yKW?)lM^ component of the baseband range outputted 

^WM't^WM^^h^L^Z. t from said quadrature-demodulation part from 

1tWi$.k-tZ) a said baseband signal. 

[0016] [0016] 

ff jj^ig 7 <D^m<Dmti^.^M^: Said distortion overlapping part of invention of 

itute^— 7./<y Kff-^-^ Claim 7 is characterized by constituting of the 

HiffSSL^ffippft =fc 9 ttl^J adder adding the phase inversion component of 

s<—7.s< y }?^i$c l <D&&f$ l ft(D the distortion component of the baseband range 
ffctBS3£fi!t# outputted to said baseband signal from said 

$ 5 r. t t ~?Z> o quadrature-demodulation part. 

[0017] [0017] 

lt5Rfl|8 O^^OftfjfS^—^^ Since the phase inversion component of the 

"y YW&<n&fyfoft<0{tLfaWiK distortion component of said baseband range of 

f&ftfc, HiJfe^^ffltti^Pt- «t t) invention of Claim 8 reverses the phase of the 

fytti£titc3Lfyf&ft<D{\L$i&{\L distortion component extracted by said 

tlSisSI'eSis^-frT^bmfia distortion extraction part by a phase inverter, it 

tt5^Pffifc±0E£ttP1"a is characterized by forming by 

£ £ tw «t <9 £fiJ£-f %W$L quadrature-demodulating by said 

t ~f -5 „ quadrature-demodulation part. 

[0018] • [0018] 

f|?^JS9C>|§l^(D#tlS[(i, In the nonlinear distortion compensation 

xs<y K1f -§-^ril!^^P tfc method of compensating the said nonlinear 

Wl. ^$ff0iiiffl;fr*ii|S"1~'5iHfs distortion which the characteristics of invention 
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^"C, WfB^^^ifilU^?*ii|ii" of Claim 9 are a transmitter which carries out 

C Z>#BJ&Mfy&Wii& nonlinear high output amplification after carrying 

•f S^^^M^ffiit^fii^^oV^ out quadrature modulation of the baseband 

t, m)fB#^^^ttJ^i#i| ) i tfc signal, and it produces when carrying out 

^Mt^-frh^BM^h-rfift^: nonlinear high output amplification, the step 

tttij-f S^fyyt, HutetfittS which extracts a nonlinear distortion component 

Ltz.3L?t-j$ l ft : &W.*£'iM.MLX'< from said modulating signal which earned out 

— T^^y Y^^\z.% 1 £M.Wit'Z> nonlinear high output amplification, it is in 

7*7- y 7° mUW.&'MM&fc comprising the step which 

X^ElftZfoZ)^— K^B^ quadrature-demodulates said extracted 

<D&fyf&ft(D&<D&tyf&ft$:m distortion component and it 

|2^<— X/<y Kffi ^^JtlrfS quadrature-demodulates to a baseband range, 

T-y- yft ^^Hrf 5 ~ t\^fo and the step which superimposes a distortion 

<5 0 component with said reverse distortion 

component of the baseband range 
quadrature-demodulated and formed on said 
baseband signal. 

[0019] [0019] 

mm(D%mmm\ [embodiment of the invention] 

^WR(O^MWM&Wi\fc Hereafter, based on drawing, it demonstrates 

(dl^VTtfti^-f'So HI 1 fi> Embodiment of this invention. 

^Wfl<DW)WW.M&$foWi~ &tz FIG. 1 is a circuit diagram showing the 

&<7}#^ftM^Miilfil)®<7)f#j$, composition of the nonlinear distortion 

&7jk t/tlHS§|2)"efc'5o ^<£>|h) compensating circuit for demonstrating the 

S&fi, jff35l£Plotf 1 1 , j^Mf) principle of operation of this invention, 

tf (H P A) 12, This circuit has the quadrature modulation part 

1 3, mWmi 4, jt^mPSP 11, the high-power amplifier (HPA) 12, 

15, iS^16> 1 attenuator 13, subtracter 14, the 

V T$£±%& 1 8?rf quadrature-demodulation part 15, subtracters 

60 16 and 17, and the earner generator 18. 

[0 0 2 0] [0020] 

IS^^PpP 1 1 7t/ 2#t@ The quadrature modulation part 11 constitutes 

Hill, 112, 11 of (pi)/2 phase shifter 11 1; multipliers 112 and 
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3, 2JP#S§1 1 4ft>bf$ v ), 113, and adder 114, and the orthogonal part 

ZzUMMffi 1 511 % / 2 demodulation part 15 constitutes of (pi)/2 phase 

^151, 5fc£S& 15 2, 15 shifter 151 and multipliers 152 and 153. 

3^^oTV^5 0 ft, j^ts In addition, attenuator 13, subtractor 14, the 

13, 2$c^3§14, SlX^P^ quadrature-demodulation part 15, and 

1 5 , WM-ifc 16, 17 as^SS subtractors 16 and 17 constitute the nonlinear 
W <A#Hff^^fffH£lElBS £f#J55c distortion compensating circuit of this invention. 

[0 0 2 1] [0021] 

^(-^^P^O^^^M^-ffiftlfi] Next, it demonstrates an operation of the 

^Oj^ft^ov^Ttftf^-fSo ^ nonlinear distortion compensating circuit of this 

—7,/<y Y\t^r \ , ^ti invention. 

16, 17 -C^^-f Baseband-signal I and Q are input into the 

51M ; ie, f/^j^£tiT quadrature modulation part 11 after the 

ft* h iS^^P §P 1 1 A^J $ ti distortion components e and f which it mentions 

<5o tt^SEPIgtf 1 1 "T?f±, later by subtractors 16 and 17, respectively are 

]) 73§M 1 8 $ ti 7z / subtracted. 

2#f@3§l 1 it *n/2Wfa% In the quadrature modulation part 11, after 

ftfc ^ 1> T h t 7- y< V K Carrier h and baseband-signal Q by which were 

fg-^-Q i&s^lJSB 112 "C^Dl $ generated by the carrier generator 18 and (pi) / 

ixtzlks iJnDESS 114 \z.At) £ 2 phase shifts were carried out with (pi)/2 phase 

Ji5 0 7-/^ 1/ I (i, shifter 111 are multiplied with multiplier 112, it 

* -v V T%±%s 1 8 "CM&ti inputs into adder 114. 

tz^r-Y !)7g 1 1 3 "C After baseband-signal I is multiplied with Carrier 

9fcW-£ti1t&* K^AP^SS 11 g and multiplier 113 which were generated by 

4 (^A^J ituIE^^Ss 1 l the carrier generator 18, it is further input into 

2 (DtHtlit %t AP® £tiTi2£ adder 114, it is added with the output signal of 
MMZfo, U^^Mit^aft^ said multiplier 112, and quadrature modulation 
flt^jJftBSS 1 2 l:A^$tL5„ is carried out, the quadrature modulation signal 

a is input into the high-power amplifier 12. 

[0 0 2 2] [0022] 

iSift^Jttt&SB 1 2 feMRMfflis The high-power amplifier 12 carries out 

a &#$%MMW,?)ii$W> nonlinear high-power amplification (gain K), and 

K) LTtti>fj-f 5d s x ttj^ff-^- outputs the quadrature modulation signal a. 
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b (D— 1 3 £ However, a part of output signal b is input into 

ttT\ MW.jjt£ffi%t 1 2 (Di^fm attenuator 13, the amplification gain part 

WiWtiWM ( 1 /K) ttj attenuation of the high-power amplifier 12 (1/K) 

/jflTE-c fcfcoTWJWB 1 4K is carried out, it becomes the output signal c 

£ti5 0 $cW§§ 14"CH and inputs into subtractor 14. 

^Mtl^^m^l 2frbttit)&H In subtractor 14, the quadrature modulation 

fzMW^^h'k^hft l m% c signal a without the distortion outputted from the 

W.&WMUl lfrb\&jr& quadrature modulation part 11 is subtracted 

fotzMty(Dt£ v ^W.^MM\t ^ a from the signal c having contained the nonlinear 

/js^^^ti, ##^tttl3£^J$ distortion outputted from the high-power 

#d<ft^fl 5 }fctti£tL5o amplifier 12, the nonlinear amplification 

distortion component d is extracted. 

[0 0 2 3] [0023] 

d <Z)#$ff0J#<i!I^J$# d This nonlinear amplification distortion 

^r-r !i 7^4^§ 1 8 ti component d is multiplied with Carrier g and 

fc^tUTgtff^l 52"C multiplier 152 which were generated by the 

3H^£2x, IsJRtCi^-f V 738£ carrier generator 18, it multiplies and 

£S 1 8 _ C5B^$tb7t/2^ffiSg demodulates with Carrier h and multiplier 153 

1 5 1 -Q n / 2 $ Hfc^r by which were simultaneously generated by the 

V 7 h ir^^l§ 15 3 "e^^£ carrier generator 18 and (pi) / 2 phase shifts 

tiTlSPi £tk <<—7./*y Kf^ were carried out with (pi)/2 phase shifter 151, it 

i$<£>iH3tj$# e , f t^ot, becomes the distortion components e and f of a 

16,17 tcA^i §^5o baseband range, and inputs into subtractors 16 

and 17. 

[0 0 2 4] [0024] 

t£oT, feRIMSl 6"C(4 % Therefore, in subtractor 16, baseband-signal I 

Fia-^r \ frbMM?3t£1m superimposed on the reverse distortion 

3§1 2X*£.CZ>X'fo?>o3§.&f& component is input into the quadrature 

#e ^ffej^^^tbSr t\z£ modulation part 11 by subtracting beforehand 

ot, $II^J?5c#/5 s S:l&tbfc the distortion component e which will be 

7>/<y Kit I ^jfi^^li produced from baseband-signal I with the 

&51 UcA^ftS, ttJM£l high-power amplifier 12. 

7"CH, Kff-^Q^ In subtractor 17, baseband-signal Q 

biSJ^^J*S(SSSl 2"C4D5"C superimposed on the reverse distortion 
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foh jj&fyf&'ft f component is input into the quadrature 

ti%Z. t^X-oX, ii£!I<?*J^9' modulation part 11 by subtracting beforehand 

tftLA&lntz.^—x^y KfS-^- the distortion component f which will be 

Q&W.%£MfflU 1 l^A^^ti produced from baseband-signal Q with the 

<5 0 high-power amplifier 12. 

[0 0 2 5] [0025] 

BP^, itiJte^f! 16, 171? That is, in said subtractors 16 and 17, it can say 

fi, 1 Lfc3l<^ that it superimposes the distortion component of 

J&^SrE^^PI-f 5- t \z.& V the reverse distortion characteristics 

^Effc&fri&^—x^y F&i&fc (characteristics which cancel the nonlinear 

(MMJl$l$b distortion component which it generates at the 

B#[c3£-f 51¥$i : fc : 3kfyf$,ft& time of high-power amplification) in the 

^-ty-ir^f <£>^^$c baseband range formed by 

ft&wit^—^^y Kff^-fciS quadrature-demodulating the distortion 

lELTV^iB'x.So fi£ o T , component extracted by subtractor 1 4 on said 

mB$i<D&%hf&ftfrlLM:&ti± baseband signal. 

x/<y Kff^ilL^^P^ Therefore, after quadrature modulation of the 

1 1 MJ; 9 ff^^P^ttfct^, baseband signal superimposed on said reverse 

1 2 -e^lU^fliflj; distortion component is carried out by the 
quadrature modulation part 11, the nonlinear 

TFM^ti^ -Y 'y J e^&friZ>o distortion which it generates when nonlinear 

high-power amplification is carried out with the 
high-power amplifier 12 is canceled. 

[0 0 2 6] [0026] 

r. ^ "C\ ±B LfzftBM&ffiB. Here, it describes the principle of said nonlinear 

(DWM£SXTfcif±' < Z>o £f\ distorted compensation below. 

iiS®;^*i*&8S 1 2^*dV^T^^- First, signal A in in a point before a distortion 

/^£C5iiiJ<7) a z&tci&rj'Slf-^- arises in the high-power amplifier 12 makes I 

A in fi,' I , Q^<— xs<y Kit and Q baseband signal Si.Sq, respectively, if a 

-^-^r^ti-^tbSi, S Q t carrier generator output is made into cos(theta) 

■Y y T$g±%sitiJ] & c o s 0 (it sets an amplitude to 1 since it is simple), 
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[0027] 

[EQUATION 1] 

n 6: <u 



[0 0 2 8] [0028] 

£fc, mW,jJl$$l>%5 (HP A) Moreover, output-signal A 0lrt of HPA which 

£&MMJltf$$l>X* : gL?t-fc$& / k contained the nonlinear distortion in b point 

L tz t # <D H £ when gain of D and HPA at that time was set to 

D , -t (DB#co HPA ©J#i|ii^$r K for the nonlinear distortion component when a 

K t •? 5 1 > b *5 S distortion occurs in the high-power amplification 

ffi&fyifclZktZH P AOtrj^if by a high-power amplifier (HPA), 

-^7 A ou t li, 

[0 0 2 9] [0029] 

[ft 2] [EQUATION 2] 

A 0 u t = < * AVn + D . ; : = ; — (2) 



[00 3 0] [0030] 

1 3 ©feRS^S: 1 /K t The signal in c point if the damping factor of 

1rZ>b, c Zit^n, attenuator 13 is set to 1/K, 

[0 0 3 1] [0031] 

[$C3] [EQUATION 3] 
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A 6ut /K-A in + D/K — (3) 



[0 0 3 2J [0032] 

1 1£ "9 > £ h K d Furthermore the signal in d point, 

[0 0 3 3J [0033] 

[&4] [EQUATION 4] 

A jn + D/K-A in = D/K — (4) 



[00 34] [0034] 

iftoTI^© (l/K) It becomes these and (1/K) of a distortion 

(D^^tH $ ti5 0 component is extracted. 

[00 3 51 [0035] 

wttSriiiXtSWi'Si e ^ f When this is quadrature-demodulated, the 

M\£#ftZ>iB%rtt%:M1nilk<D signal in e point and f point is as follows, 

J:5fc&5o respectively. 

e^liD/K- co s 0, f E point is D/K-cos(theta) and f point is 

jft it D / K • s i n 0 D/K-sin(theta).... (5) 
... (5) 

[0 0 3 61 [0036] 

«fcoTigH3i&rtD;ifc|g<Z>H P Therefore, HPA input-signal A' in (a point) after 

AAfiit^rA' m (a,£) fix adding a reverse distortion is Formula (5). 
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[0 0 3 7] [0037] 

[ft 5] [EQUATION 5] 

A' jn = (S , -D/K- cos6) - cos 9 

+ (S Q -D/K - s i n e) -si n 6 (6) 



[0 0 3 8] [0038] 

T*fc2)©T\ rti£-HPA Tit They are these, depend, 

itg-f ^HPAttS^lf-^A' ou t When this is amplified by HPA, HPA 

(b,&) ti % output-signal A'ou, (b point) is, 

[0 0 3 9] [0039] 

[$C6] [EQUATION 6] 

A' oul .=K • A'i n + D = K • (S , v c o s 6+S Q • sin 9) 
-D • (c o s 2 0 + s i n 2 : 9) 
= K • (S , • c o s 0 +S Q • s i n 6) =K • A , n 



[00 4 0] [0040] 

<h & "9 , ^fl^ A these next door, a distortion is eliminated, it 

ft*IM | I£:tT& o i <t # S "T? -5 0 can perform linear amplification. 
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H2f4*5BWO*HJK^^ ; Htfll FIG. 2 is the flowchart which showed the 

HJffe?F^^#5^S^ processing procedure based on the one 

I'lS^r^ Lf:7o — f embodiment of the nonlinear distortion 

5 0 £i\ * 7^7*2 0 1 {^T, compensation method of this invention. 

#BMMltifi^Wil>tcMfflilS J %r First, it extracts a nonlinear distortion 

^b^H^S^fiJc^SrlftttlL, component from the modulating signal which 

^7^/2 0 2 tt> Jft US L7c carried out nonlinear high output amplification at 

&frf&ft&W.&&M\sX'<'-x step 201, at step 202, it 

K^ftKw^^fife^lc^lfe^ quadrature-demodulates the extracted 

5o i^t, 7f^7°2 0 3(:t, distortion component and converts into the 

7,/<y KfiB*Sl^*5Jt distortion component of a baseband range. 

^#14 (^H^r^tti^litit'S Next, it superimposes the distortion component 

of the reverse distortion characteristics 

tD3I^EJc5>£ (characteristics which cancel the nonlinear 

fifflE^— *> r *>' KflfH^JMH" distortion which it generates when carrying out 

So nonlinear high output amplification) in a 

baseband range on said baseband signal at 
step 203. 

[0 0 4 2] [0042] 

12 3 {2, HI 1 \^yjk LfcHJJgWfH- FIG. 3 is a characteristic view showing the 

S^v^ is a >\z£ confirmation result of operation by the 

f^ffil^^S^^T^Lfc^tiBl^fc calculating-machine simulation of the circuit 

So 0 3 (a) n*$£W<D#m shown in FIG. 1. 

FIG.3(a) shows the waveform of the output 
(D0\^t)^^^ 1 2 <D\RMt signal of the high-power amplifier 12 at the time 

©M^Lti/^o i3 (b) of turning off the nonlinear distortion 

\^W^^UWM^^BM^ compensating circuit of this invention. 

&*yLfc#£©i(S**Jt*i» FIG3(b) shows the waveform of the output 

1 2 (DHiM %-<D$M%:7F LT signal of the high-power amplifier 12 at the time 

v^So ^H^56**6fltlelKH:J: of switching on the nonlinear distortion 

9 MZhCDflim&ft 0 t , 8$fi§c^ compensating circuit of this invention. 

-Y^/uMtlit (AC PR) <£>t£ If a nonlinear distortion compensating circuit 

fj^i: LT 1 4^1 6 dB (D%h performs compensation of a distortion, an effect 

S:i $ I?)H5o of 14 - 16dB will be seen as an improvement 
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rate of a contiguity channel electric-power ratio 
(ACPR). 



[0 0 4 3] [0043] 

El 4 LfcAC P R2t Furthermore, it should turn out that it refers the 

At}^^^¥f\^&^ffiirZ) tft ACPR pair input level characteristics shown in 

£>6 i o fc, #mt&^W\B) FIG. 4, since ACPR will not degrade from it in 

LfciHh Mc^ttiJlW: the output level not more than it if the phase and 

MXi\L^^fa^&McW£i$.\zM the amplitude are adjusted to the optimal value 

fiLT*5ttfi\ ^tt^T^ttl^ in the state of the maximum output when a 

lx^/W^i^v^Tfi^facfc *9 AC nonlinear distortion compensating circuit is 

PRiJ^MktS-ilift^© switched on, there is an effect which dynamic 

~C\ Mf&ikMffiftFftWitihffl'ffl control, such as an adaptive-ized circuit, is 

f±&5ft<, ZO'&fcUM&X unnecessary, and it is un-adjusted after that, 

l£ffl~C# 53*ft#*>5o and can be used. 

[0 0 44] [0044] 

*#WO#|&^3l^ffifl^&fc According to the nonlinear distortion 

J: tif±\ USS^JiitBSS 1 2 T3§ compensating circuit of this invention, it extracts 

£L/t3I<^£tt£b L, ^;h>£r^ the distortion generated with the high-power 

-^^^FWOMML amplifier 12, after converting this into the 

tzM s s<~^/<> Vit^r I , Q distortion of a baseband range, the nonlinear 

frt>UW-lsX$i&fy ; k'<--x;< distortion which it generates with the 

y Kit ^7 I , QJC7>f— K/^y high-power amplifier 12 is cancellable by 

^f5-£fc«fc!^ ffiWsjjt^^ subtracting from baseband-signal I and Q and 
§11 2 ~C3i£f 5 feeding back a reverse distortion to 

^rt^t/^tsr t&V^&o baseband-signal I and Q. 

Isfrh > ^^ffM^ffiitdl^fi And it can make power consumption small while 

Wif^^I^lT^^ it can make a circuit scale small, since a 

t ftt£\^y 4 — hv* yf&Xfo nonlinear distortion compensating circuit is 

5fc#>, <i~5 feedback system which does not perform a 

w t &X% <5 t Tft^Mjl complicated digital calculation. 

< i~<5 t ffiXO? 5 0 So, when the quadrature modulation circuit of 

^^tJ^jS^^l^lHlSS^:/^ this example is used for transmitters, such as a 

v x y — %WMt~t S^t^filfS mobile telephone which uses a battery as a 

^^iiif^^^ic^V^c^^; power source, etc., there is an effect which 
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makes operating time a long time. 



[0 0 4 5] 

m 5 nx&wom 1 <»%wm 

$£^Lfc|I|&§l2IT*;fc5 0 *m 

a, m&mmi® 1 1 1 Mrnxm 

m%s (HP A) 1 2 CD flfj 1*1 , ^ 

i6]^^x«^@bh 1 9 -km 

ALT, SC^Ml 1 ^bW 
XiiW2 0£iiLT, -to 

1 3omM^(D{tm\^M 



[0045] 

FIG 5 is a circuit diagram showing the 
composition of the nonlinear distortion 
compensating circuit based on 1st Embodiment 
of this invention. 

This example inserts a directional coupler or 
distributor 19 between the quadrature 
modulation part 11 and the high-power amplifier 
(HPA) 12, it branches the modulating signal 
outputted from the quadrature modulation part 
11, it lets a delay circuit or the phase shifter 20 
pass for this branched modulating signal, after 
shifting the phase appropriately and joining with 
the phase of the output signal of attenuator 13, 
it makes it input into subtractor 14. 



[0 0 4 6] 

x, mm^mmmi 2<Dm^t 
%m&.&&®xn&m® 2 1 k 

j&o-o^ 0 m&mi 4 
1 5^a^ltv^ 0 x, S£ 

ITA^II^l 6, 1 7 Id A 



[0046] 

Moreover, it also branches the output of the 
high-power amplifier 12 with a directional 
coupler or distributor 21, it constitutes so that 
this branch output may be input into attenuator 
13. 

Furthermore, the nonlinear distortion 
component obtained from subtractor 14 also 
lets the phase-adjustment machine 22 pass, it 
has input into the quadrature-demodulation part 
15, after adjusting the phase. 
Moreover, the nonlinear distortion component of 
the baseband outputted by the 
quadrature-demodulation part 15 also lets the 
amplitude regulators 23 and 24 pass, after 
making the amplitude suitable, it inputs into 
subtractors 16 and 17. 
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XfrtoW.&'iMMU 1 5I^A^J"f After adjusting the phase of the nonlinear 
^ZbK&.V) s WlW-^ 16, 1 distortion component particularly extracted, it 
7t ,/<w -7^yFWWMfil makes it said baseband signal accurately 
ftoMiiL^KD&fyffcftfi^fe&i overlapped on the distortion component of the 
< wiuii^—^^^y Kffi-^H-jtil antiphase of the distortion component of a 
£Jx5 <fc 9 l-LXV^o baseband range by subtractors 16 and 17 by 

inputting into the quadrature-demodulation part 

15. 



[0 0 4 7] 

E$.l 9, 2 1, iiSEKXtt 
2 0 , «^ 13, il 

s§ i 4 , ff^tSM i 5 , ts4e 

3, 2 4,ffil 6, 
1 7j&»bfl*fi££;fr-C^5 0 



[0047] 

Therefore, the nonlinear distortion 
compensating circuit of this invention consists 
of a directional coupler or distributors 19 and 
21, a delay circuit or a phase shifter 20, 
attenuator 13, subtractor 14, a 
quadrature-demodulation part 15, amplitude 
regulators 23 and 24, and subtractors 16 and 
17. 



[0 0 4 8] 

z<Dm<Dmf$nm 1 Ltzm 
njjt$m& (hpa) i2tf« 



[0048] 

Other composition is the same as that of 
principle-of-operation explanatory drawing 
shown in FIG. 1 . 

It feeds back the reverse distortion of the 
distortion generated with the high-power 
amplifier (HPA) 12 to a baseband signal, and 
cancels a distortion. 

However, it has practical circuit composition by 
preparing appropriately the phase concern of 
each signal and amplitude concern of a 
nonlinear distortion compensating circuit, there 
are an effect similar to principle-of-operation 
explanatory drawing theoretically shown in FIG 
1 and an effect. 



[0 0 4 9] 



[0049] 



9/15/2006 



26/40 Copyright (C) 2006 The Thomson Corporation. 



JP2002-57733-A 



S)6 &#Wfl<nWi2<V'MMMM FIG 6 is a circuit diagram showing the 

^#>5#ii$7fM^lftftlfiJS&<£>#t composition of the nonlinear distortion 

j$£7^L/i0B§|2l"?fc5o compensating circuit based on 2nd 

X'iX El 4 LtzMM\B}$&X Embodiment of this invention, 

("i^ffill 2 0 £rj$M§ 1 3ii In this example, it is inserting the delay circuit or 

1 4 <Df$\LW A ITi/^o the phase shifter 20 shown in FIG. 4 between 

:9Ltt v 1 4 tdA^J attenuator 13 and subtractor 14. 

$tu5^'|B]'ttlp-p-|§ 1 9 kWiM Even if it carries out like this, it can join the 

§§13 O^tti^ff -^cofi^^r-a" phase of each output signal of the directional 

W5ri:^5o coupler 19 input into subtractor 14, and 

attenuator 13. 

[0 0 5 0] [0050] 

X, }$^-§§ 1 4/^(bffi;>3£ti5 Moreover, after the amplitude regulator 25 

&fyf&ftoM1m%MimM ! $&%!i2 adjusts the amplitude of the distortion 

VM^El'XfrbW.&'&M component outputted from subtractor 14, it 

§M 5fcA^?L, ff^^p^ 1 inputs into the quadrature-demodulation part 

SfrbttiJj&foZ)^— K 15, it can perform an operation equivalent to the 

f$$<DM?j-f& J ft?){ti$l%{iLffiM circuit which showed FIG. 4 the phase of the 

11112 6, 2 7-C!$8H" 5f##c distortion component of the baseband range 

<bL~Ct>, 04 ici^ LtzM$&b outputted from the quadrature-demodulation 

I^OjljfjH&rff o^t i£X°% s part 15 also as composition which it adjusts with 

IWMtc^^^&So *RH-> the phase-adjustment machines 26 and 27, and 

"Ctts ^/^y K^^co^^ there is a similar effect, 

fifc^cofitl SrPISH" 5 w X It makes it said baseband signal particularly 

>9 , tifcW-^ 16, 17 -C*—* accurately overlapped on the distortion 

K^J$c03l^j$#(Dj^&ffi component of the antiphase of the distortion 

M^j&9-^fti£& < suffix— component of a baseband range by subtractors 

Vit^^M^:^ti^> =fc o 16 and 17 by adjusting the phase of the 

Xz. LTV N -5 0 distortion component of a baseband range by 

this example. 

[0 0 5 1] [0051] 

0 7 fc&jfeWOWi 3 (D'MMMM FIG 7 is a circuit diagram showing the 

\zj&Z)#BMM&ffiM\3lffi<Dffi composition of the nonlinear distortion 

/$£^L7t0i$lix|"C£>5o compensating circuit based on 3rd Embodiment 
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^|6]f4^SSX«^IBSS of this invention. 

1 9 Lfc^PHf In this example, while reversing a phase for the 
^Ic&fifBPIItiHj 2 8 J: •? {£ modulating signal branched with the directional 
$@£rJx(5"f 5<b&l^ -^cofifg coupler or distributor 19 with the phase 
£P6LT\ flOHmS2 9(^A^/ inversion & phase-adjustment machine 28, it 
b"CV*5 0 rtUc:J;<9, ffti&L adjusts the phase, it has input into adder 29. 
1t%MJ&tort!fQ^izMtM%& 1 4 It can use adder 29 instead of subtractor 14 
<Dftt>\) \z.fia&$fc2 9 tefti/" which this used in Embodiment mentioned 
X s MM;#£tttt5-f 5 - i ^ above, and can extract a distortion component. 

[0 0 5 2] [0052] 

X, AP^^f 2 9/5 > fettJ^7$ti5 Moreover, it reverses the phase for the 

^^■filc^Sr^ffiRiESS 3 0 Id «t distortion component outputted from adder 29 

•9 ^©{iffi^rSfe^-^'C, by the phase inverter 30, in order to reverse the 

WPIpP 1 5 Kttitrt Z>ZtK£ phase of the distortion component demodulated 

19, 7-y<y KilM^-^P^ by the baseband range by outputting to the 

fritL&fy-J&ftOitiffi quadrature-demodulation part 15, since the 

TV^S/c^ ^("SPISItl 2 3 , phase of the distortion component which 

2 4 SU^ffliSlESS 2 6, 2 7 passed along the amplitude regulators 23 and 
&a-ofc3I^J$#0){&ffiHiWidi 24 and the phase-adjustment machines 26 and 
LtzMlfaMMo^tik 1 8 0^ 27 differs from it of Embodiment mentioned 
M^oTV^fcfe, WLW^Xte above 180 degrees, it can add a reverse 
& < , AP#§§ 3 1, 3 2tic distortion component to baseband-signal I and 
X<<~-X/<y Kfit # I , Qldi^ Q not with a subtractor but with adders 31 and 
M^J&fr^Px.S- <b 32, and this Embodiment also has an effect 
&£MJ&te t , H, S 2 OH similar to 1st, 2nd Embodiment. 

[0 0 5 3] [0053] 

ISh ^P^fi±femfe^^(-K In addition, it sets this invention in the range 

M£fo&^kte<^ ^©Sb^ which does not deviate from the summary, 

j&l&L&vi&ll^joV^T: x ^ft: without being limited to above-mentioned 

#)&fltJ&> 4$nt> f^ffl, ^jUI- Embodiment, in concrete composition, a 
joV^T, (DT&WAz function, an effect, and an effect, it can 

XhMMIr&.Z k&X*%Z>o implement also according to the other various 
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form. 

[0 0 5 4] [0054] 

mm O^*] [ADVANTAGE OF THE INVENTION] 

£k±M'M\^W$\ Ltz i 5 fc, * As demonstrated to the detail above, according 

Xfiit. Ctz& to this invention, it has feeded back the actually 

4 — V 9 LT V N 5 (D produced distortion, depend. 

X\ X "9 iElt^i^tt^it'l'il-ct It can compensate the nonlinear distortion by 

^WMMM.^h^Wk'f 3 ^ t high-power amplification, without being able to 

"C#> t.tz, M$&~i?3z%lW£'r compensate the nonlinear distortion by 

^tg%\a\%& J t?MU$L&$££. high-power amplification more correctly, and 

mi$^£fflv^f {£ffif[;^*t | l l ilf;: using a complicated and large-scale digital 

£%#Bft2igLfy&ffiB~?&Z. t arithmetic circuit, a false distortion generator 

^"C#> Lfrh, ^^H^^/h circuit, etc., and, moreover, can make power 

£<-f 5: ^"Ct 5 0 consumption small. 

[mfoOffiWmW] [BRIEF DESCRIPTION OF THE DRAWINGS] 



[FIG 1] 

It is a circuit diagram showing the composition 
of the nonlinear distortion compensating circuit 
for demonstrating the principle of operation of 
this invention. 

[02] [FIG 2] 

It is the flowchart which showed the processing 
<D — WfciMWi <5 Mffi ^Ntl £r procedure based on the one embodiment of the 
T^Lfc^n— hTrfoSo nonlinear distortion compensation method of 

this invention. 

im 3 ] [FIG 3] 

1 (d^Lfc[e]K§coH-^#^ It is a characteristic view showing the 

5; a. u— is a ls\LX confirmation result of operation by the 

^^$T7p:Lfc^t4[2|-Cfc5o calculating-machine simulation of the circuit 



[01] 
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shown in FIG. 1 . 



[04] [FIG 4] 

0 1 ld7^LfclH8§<£> AC* P R It is a characteristic view showing the concern 

JtA^J Lfc4# of the ACPR pair input level of the circuit shown 

ttia-efc5o in FIG. 1. 

[0 5 1 [FIG 5] 

*5g^ro^ 1 O^ttTgflSlcft It is a circuit diagram showing the composition 

5^<6J^ai*ffifltleIK©fl|j5KSr of the nonlinear distortion compensating circuit 

t]R Lfcll]^0Tfe5o based on 1st Embodiment of this invention. 

[0 6] [FIG 6] 

&$ktyl<Dt$ 2 <D^MMWi\zi& It is a circuit diagram showing the composition 

&#1&M&fyffi9lM&<D¥Rl$& of the nonlinear distortion compensating circuit 

tt: LfclHKElX*fc5o based on 2nd Embodiment of this invention. 

[0 7] [FIG 7] 

^51 W V>% 3 OHJfeJKISJ^ It is a circuit diagram showing the composition 

5#i^ff^^#fi0»&^W/#£ of the nonlinear distortion compensating circuit 

tt: Lfc[e]^0*t: fc5o based on 3rd Embodiment of this invention. 

[0 8] [FIG 8] 

^^(D^MM^^^^M^^ It is a circuit diagram showing the example of 

¥&WL Lfci^Hf ^(Dffif%ffi\ L composition of the transmitter which carries the 

fc[H]iJg0~Cfo3 o nonlinear distortion compensating circuit of the 

past. 

[0 9] [FIG 9] 

%£%i<D#BftZ$LfyffiMlB\ffi ; k It is a circuit diagram showing the example of 

Jflfe \^tz&itffl*<D{tiL<Dffij$ l ffl%: other composition of the transmitter which 

7jk Lfc0S§0"C&<5 o carries the nonlinear distortion compensating 

circuit of the past. 



i l 



[DESCRIPTION OF SYMBOLS] 

11 Quadrature modulation part 
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12 H P A 

i 3 mm%s 



12 HPA (high-power amplifier) 

13 Attenuator 



14, 16, 17 J$$3§ 14,16,17 Subtractor 

1 5 M3Z'iM.M%$ 15 Quadrature-demodulation part 

18 *-r!J7$&£S§ 18 Carrier generator 

1 9, 2 1 ^iBjttjK-a-SSXfi 19,21 A directional coupler or distributor 



2 0 iiiElelKXtt&ftjS 20 Delay circuit or phase shifter 
2 2 s 2 6, 2 7 fiffipStl 22, 26, 27 Phase-adjustment machine 
2 3, 24, 25 £4@M£g 23, 24, 25 Amplitude regulator 
2 8 ji^Rlc&f&fB Pfil§ 28 Phase inversion & phase-adjustment 

machine 



2 9, 3 1, 3 2 114 J)P 29, 31, and 32 114 Adder 
^£S 30 Phase inverter 

3 0 111,151 (pi)/2 phase shifter 

111, 151 n/2®m 112,113,152,153 Multiplier 

112, 113, 15 2, 15 

3 mum 



[04] 



[FIG 4] 



AC PR v s. : I n p u f-S i gn a I -L a v a I 




;-:>: oo : :;;-: 



6.1 0.2 0.3 : 0/4 ; 0.5 0.6 :; 0.7 ; 0.B 0,9 : :l:0 : :;:: 
Normal i z ad Input Laval 
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[0.1] [FIG1] 




15 



18: the carrier generator 

II, 15: The quadrature modulation part 

III, 151: Phase shifter 
13: The attenuator 



[02] 



[FIG 2] 
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L 



201 



The beginning 

201: It extracts a nonlinear distortion component from the modulating signal 
which carried out nonlinear high output amplification. 

202: It quadrature-demodulates the extracted distortion component and converts 
into a baseband range. 

203: It superimposes the distortion component of the reverse distortion 
characteristics of the baseband range on baseband signal. 
The end 



[03] 



[FIG 3] 
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[FIG 5] 
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tt/2 




9 .12 



Betters 1 




18: the carrier generator 

II, 15: The quadrature modulation part 

III, 151: Phase shifter 

23, 24: The amplitude regulators 

19, 21 : The directional coupler or the distributors. 

20: The delay circuit or the phase shifter 

22: The phase-adjustiment machines 

13: The attenuator 



[0 6] 



[FIG 6] 
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11 



tt/2 




18: the carrier generator 

II, 15: The quadrature modulation part 

III, 151: Phase shifter 

19, 21: The directional coupler or the distributors. 

20: The delay circuit or the phase shifter 

13: The attenuator 

25: The amplitude regulators 

26, 27: The phase-adjustiment machines 



[07] 



[FIG 7] 
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QO 




18: the carrier generator 

II, 15: The quadrature modulation part 

III, 151: Phase shifter 

19, 21: The directional coupler or the distributors. 

20: The delay circuit or the phase shifter 

13: The attenuator 

23, 24: The amplitude regulators 

26, 27: The phase-adjustiment machines 

28: The phase inverter and the phase-adjustment machines 

30: The phase inverter 



[08] 



[FIG 8] 
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St! 




D/A 
















D/A 













HP£>-- 



1: The distortion compensation arithmeric_section 

2, 3: D/A converter 

4: The quadrature modulation part 

6: The electric-power computer 

7: The compensation data table 



[09] 



[FIG 9] 
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* 




1: The distortion compensation arithmeric_section 

2, 3: D/A converter 

4: The quadrature modulation part 

6: The electric-power computer 

8: The directional coupler or the distributors. 

9: The quadrature demodulator 

10: The compensation data arithmeric_section 
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